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resort may conveniently be had to the direct soap-test ; but
this is so rarely the case in leather manufacture that the reader
may be referred for details to special books on water-analysis.
If a hard water must be used with soaps, the only remedy for its
ill effects is to remove both temporary and permanent hardness
by the use of lime and soda, or of barium hydrate. For details
of water-softening, see "Principles of Leather Manufacture," p. 95
et seq.
For boiler-feeding, permanent and temporary hardness are
almost equally objectionable. Magnesium sulphate does not
produce scale, but calcium sulphate forms a hard crystalline
coating difficult to detach. This is due not merely to the evapor-
ation of the water3 but to the fact that the solubility of calcium
sulphate diminishes with temperature and is almost nil at that
of a steam boiler.
Temporary hardness forms a much softer deposit, and a good
deal of the precipitated chalk and magnesia may be removed by
regular sludging, but it is particularly dangerous where oil or
tallow gains access to the boiler from its use in the cylinder or
elsewhere, since it forms with the bases present a soft coherent
scale which resists wetting, and leads to the overheating of the
plates exposed to the fire. Mineral oils have not this effect, but
tend to loosen the scale.
Almost any water is suitable for liming ; while for soaking,
bating, and drenching, mud and sewage are the most injurious
impurities, the bacterial contaminations being of much more im-
portance than the mineral. Iron, however, is decidedly objection-
able.
Traces of chlorine, generally present in the form of common
salt, are unimportant; but larger quantities tend to produce thin
and flat leather, and are therefore objectionable for sole-leather
tanning. In still larger proportions, such as occur in tidal
estuaries, it interferes seriously with the solubility of extracts
and the proper leaching of tanning materials. Magnesium
chloride is said to be decomposed at the temperature of a steam
boiler, setting free hydrochloric acid, and undoubtedly causing
corrosion about the water level.
Sodium carbonate, which is occasionally present in waters
in material quantities (see analyses in the following- table), is
injurious in a somewhat similar way to temporary hardness;
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